Leptin-dependent and leptin-independent paracrine effects of perivascular adipose tissue on neointima formation.
Clinical and experimental evidence suggests that periadventitial adipose tissue may modulate vascular lesion formation. The aim of this study was to determine the role of perivascular leptin expression on neointima formation and to differentiate it from local inflammation and systemically elevated leptin levels. Increased neointima formation after carotid artery injury was observed in hyperleptinemic, diet-induced obese wild-type mice, but not in leptin-deficient ob/ob mice. High-fat diet was associated with increased leptin expression in visceral adipose tissue (VAT) as well as in perivascular adipose tissue. Perivascular leptin overexpression achieved by adenoviral vectors enhanced intimal cell proliferation and neointima formation in wild-type mice, but not in leptin receptor-deficient mice. Perivascular transplantation of VAT from high-fat diet-induced obese wild-type mice around the carotid artery of immunodeficient mice also promoted neointima formation, without affecting body weight or systemic leptin levels, and this effect was absent, if VAT from ob/ob mice was used. On the contrary, perivascular transplantation of VAT from ob/ob mice fed high-fat diet, characterized by marked immune cell accumulation, promoted neointimal hyperplasia also in the absence of leptin. In vitro, recombinant leptin and VAT-conditioned medium increased human arterial smooth muscle cell proliferation in a (partly) leptin-dependent manner. Our findings suggest that locally elevated leptin levels may promote neointima formation, independent of obesity and systemic hyperleptinemia, but also underline the importance of perivascular inflammation in mediating the increased cardiovascular risk in obesity.